Chronic pain substantially impacts patient function and quality of life and is a burden to society at large in terms of increased health care utilization and loss of productivity. As a result, there is an increasing recognition of chronic pain as a public health crisis. However, there remains wide variability in clinical practices related to the prevention, assessment, and treatment of chronic pain. Certain fundamental aspects of chronic pain are often neglected including the contribution of the psychological, social, and contextual factors associated with chronic pain. Also commonly overlooked is the importance of understanding the likely neurobiological mechanism(s) of the presenting pain and how they can guide treatment selection. Finally, physicians may not recognize the value of using electronic medical records to systematically capture data on pain and its impact on mood, function, and sleep. Such data can be used to monitor onset and maintenance of treatments effects at the patient level and evaluate costs at the systems level. In this review we explain how these factors play a critical role in the development of a coordinated, evidence-based treatment approach tailored to meet specific needs of the patient. We also discuss some practical approaches and techniques that can be implemented by clinicians in order to enhance the assessment and management of individuals with chronic pain in primary care settings.
Introduction
Acute pain plays a protective role by alerting a person to actual or potential physical injury. Acute pain typically lasts less than 3 months with resolution upon healing of the underlying injury. [1] In contrast, chronic pain persists long after we would expect the apparent cause of the pain to have resolved. [2, 3] Chronic pain can present without evidence of, and out of proportion to, overt physical damage. Thus, chronic pain may be viewed as a distinct condition associated with pathological changes occurring in the central nervous system (CNS) rather than merely a symptom of another disorder. [4] Poorly managed chronic pain is associated with significant deteriorations in physical and emotional functioning, overall quality of life, and is a burden to society at large. Society experiences the burden of chronic pain in terms of high health-care utilization, reduced productivity, disability payments, and lost tax revenue. In the United States, both the prevalence of chronic pain and the associated costs ($560-635 billion annually as of 2010) are estimated to be in excess of those for cardiovascular disease, cancer, or diabetes. [4] [5] [6] [7] The estimated prevalence of chronic pain, however, varies as there is no consensus definition of chronic pain with respect to its frequency, duration, or severity. Data from the 2012 National Health interview survey indicate that 126.1 million adults (56%) reported some pain in the previous 3 months, including 25.3 million adults (11%) who reported daily (chronic) pain and 23.4 million (10.3%) who reported 'a lot' of pain. [8] Some individuals affected by chronic pain exhibit substantial restriction of participation in work-related, social, and self-care activities for 6 months or more. Such disabling pain is termed 'high-impact chronic pain' in the National Pain Strategy. [9] family physicians, osteopaths, nurse practitioners, and physician assistants) may find it difficult to translate this knowledge into clinical practice for a number of reasons, including the lack of reliable and validated objective measures of pain, concerns about adverse effects, and limitations in patient contact time. Currently available measures are based upon patient self-report, associated with great variability, and exhibit only modest, at best, associations with objective signs. Additionally, the misuse and diversion of prescription opioid medications have contributed to significant increases in opioid addiction, abuse, and overdose that sometimes overshadow other clinical and social issues pertinent to effective pain care, lead to prescriber confusion, and put pressure on the prescriber to limit opioid use. [13, 14] A significant impediment is that attention to issues associated with the complexity of chronic pain requires increased time commitment from already tightly scheduled providers.
The purpose of this review is to promote broader understanding and wider use of existing knowledge regarding chronic pain and its management as recommended by the Institute of Medicine's Report on Pain and the National Pain Strategy. [4, 9] We highlight several known, but often unheeded, approaches that can help enhance the understanding of pain and improve the treatment of individuals with chronic pain. The simple, evidence-based framework described here is consistent with the latest understanding of the pathophysiology and neurobiology of pain, recent clinical guidelines for the management of chronic pain, and recent public policy reports. [4, 9] Since the majority of people with chronic pain seeks and receives care in the primary-care setting, [15, 16] the framework was created with primary-care providers in mind. The principles and approaches discussed here should assist clinicians in addressing many of the challenges listed above and can make the assessment and management of patients with chronic pain both more effective and more efficient. As a result, implementation of this framework may improve clinical outcomes, increase patient satisfaction, and help lower the costs associated with the treatment of chronic pain.
Factors often overlooked with respect to chronic pain
Multiple guidelines describe appropriate assessment and management of patients with different chronic pain conditions. [17] [18] [19] [20] [21] [22] However, several important factors noted in these guidelines and known to most clinicians are not consistently addressed or implemented, particularly in the primary-care setting.
The importance of understanding the likely mechanism(s) underlying the presenting pain is often minimized. All pain is not the same and identifying the presumed basic type(s) that may be contributing to the clinical presentation of a particular patient plays an important role in the selection of appropriate treatment because pharmacological agents and certain interventional therapies produce their therapeutic effects by targeting specific neurobiological (or psychological) mechanisms.
The importance of the psychosocial aspects of pain may also be frequently discounted. An understanding of the psychological, social, and contextual factors helps explain variability in response to both pain and the treatment of pain among different individuals. It can also guide the selection of pharmacologic and non-pharmacologic treatments and self-management strategies. The benefit of a collaborative, interdisciplinary, and multidisciplinary approach that integrates patient education and psychological services to supplement multimodal pharmacologic and rehabilitative strategies is also commonly overlooked, underutilized (due to time constraints or lack of trained personnel), or frequently unavailable.
Finally, the importance of systematic capture of data beyond basic pain characteristics (location, duration, and severity) is often underestimated. These data could include descriptive characteristics of the presenting pain, the effect of pain on sleep, mood, and function, and modulating factors such as activity and social support. Such data capture, preferably in electronic medical records (EMRs), is essential to supporting effective patient management by tracking changes in pain characteristics and responses to treatment over time, particularly if the patient is seen by more than one practitioner.
Together, these factors play a critical role in the development of a coordinated, evidence-based treatment approach tailored to meet specific needs of the patient. We describe these factors in greater detail below, followed by an overview of some practical approaches and techniques clinicians can implement in order to enhance the assessment and effective management of individuals with chronic pain treated in a primary-care setting.
Understanding chronic pain
Establishing the likely type(s) of pain is as important as identifying the cause(s) of pain
The term chronic pain is often used to refer to multiple clinical conditions associated with persistent and recurrent pain such as arthritis and joint pain, chronic low back pain (CLBP), headaches, chronic widespread pain, painful diabetic peripheral neuropathy (pDPN), and pain associated with metastatic disease among others. Traditionally, a distinction has been made between chronic noncancer pain and pain associated with lifethreatening oncologic conditions. The reasons to view cancerrelated pain as a separate category include its complex etiology, often higher level of pathology and/or severity of pain, complexity of patient care, and more aggressive treatment approaches in an end of life setting. However, there is no evidence to suggest that the neural mechanisms involved in pain associated with cancer are distinct from other chronic pain conditions. [23, 24] Historically, chronic pain conditions have each been considered distinct disorders and pain has been viewed predominantly, if not exclusively, as a symptom of peripheral pathology. This view is reflected in the numerous International Classification of Disease codes and separate classifications and treatment guidelines for these conditions that are often based solely on signs, symptoms, body location, and information on structural pathology. Thus, these diagnostic classifications are rarely helpful in selecting appropriate treatments that target underlying neurobiological and psychosocial mechanisms of pain that may be present. [25] Although the neurobiological and psychosocial mechanisms of pain, particularly at an individual level, are not well understood and may be difficult to assess, viewing chronic pain as a single homogenous entity is clearly not helpful. [26] For example, all types of pain do not respond to the same pharmacotherapy. Nonsteroidal anti-inflammatory drugs (NSAIDs) have been shown to relieve pain due to inflammation or tissue injury in some chronic pain conditions but are generally ineffective for neuropathic pain. Similarly, most opioids can provide limited relief for some patients with trauma, inflammation, and neuropathic pain, but accumulating data suggest that they are not beneficial in patients with fibromyalgia (FM) and similar conditions (see below). [27, 28] Thus, understanding the likely causes and, more importantly, the basic pathophysiology of chronic pain as much as possible can help guide the selection of appropriate therapy for each patient.
Three main types of pain pathophysiology, separately or together, are thought to be responsible for the majority of presentations of chronic pain
Nociceptive pain is associated with tissue damage due to trauma, inflammation, or other nonhealing injury. Damage generally does not involve the central or peripheral nervous system itself. Nociceptive pain is the predominant type of pain in individuals with osteoarthritis (OA), rheumatoid arthritis (RA), neck and back pain with structural pathology, and chronic tendonitis or bursitis, among others ( Figure 1) . [3] Prolonged nociceptive pain can lead to peripheral sensitization, which describes a process whereby tissue damage causes release of chemical substances such as bradykinin, prostaglandins, leukotrienes, and substance P that increase the sensitivity of peripheral neurons to noxious stimuli by lowering neuronal activation thresholds and increasing firing rates. The clinical consequences are hyperalgesia (greater levels of perceived pain in response to painful stimuli) and allodynia (pain in response to stimuli such as touch which normally do not evoke pain) in tissues sensitized by this process. [29] Neuropathic pain is associated with damage to the nervous system. [30, 31] a long-lasting increase in the excitability and responsiveness of neurons in the CNS that results in hyperalgesia and allodynia. [30] Sensory hypersensitivity or centralized pain describes a type of pain that exists without an identifiable nerve or tissue damage (FM is its prototypical example) (Figure 1 ). This type of pain is hypothesized to be a result of persistent dysfunction of neurons throughout the CNS that leads to lowering of pain thresholds and amplification of sensory signals. It is referred to by many names including centralized, dysfunctional, or idiopathic pain, central sensitization, and central sensitivity syndromes. [32] [33] [34] [35] While no clear consensus presently exists on the terminology, the hallmark of this type of pain appears to be generalized hypersensitivity to a variety of stimuli including mechanical, thermal, olfactory, auditory, and visual cues. [36] [37] [38] [39] Unlike traditional central sensitization triggered by persistent nociceptive and/or neuropathic input, it is often impossible to pinpoint the cause of sensory hypersensitivity. It is thought to occur throughout the CNS and may involve additional mechanisms such as a decrease in descending inhibition and neuroplasticity in pain processing areas of the brain. [34, 40, 41] Contributing factors are thought to include genetics, environment, history of physical or psychological trauma, and emotional stress. [42] In addition to FM, Irritable Bowel Syndrome, tension-type headaches, interstitial cystitis, temporomandibular joint disease (TMD), chronic fatigue syndrome, and possibly restless leg syndrome are thought to be sensory hypersensitivity conditions ( Figure 1 ). [43] [44] [45] [46] These conditions often share features typical of FM including diffuse pain in multiple body regions, fatigue, sleep disorders, memory difficulties, mood disturbance, individual or familial history of chronic pain, and increased sensitivity to sensory input in the presence of an otherwise generally normal physical examination. Furthermore, sensory hypersensitivity conditions often copresent with each other suggesting a possible common pathogenesis. [47, 48] Most patients have mixed pain state because they have more than one type of pain pathophysiology More than one mechanism and type of pain can, and often does, contribute to an individual's pain experience ( Figure 1 ). Such mixed pain states are frequently present in patients with CLBP, pain associated with malignancy, OA, RA, and other chronic pain conditions traditionally viewed as nociceptive. In individual studies, for example, neuropathic or neuropathic-like pain was evident in 37% of patients with CLBP, [49] 26-67% of patients with failed back surgery syndrome, [50] and 19% of patients with OA. [51] Likewise, in one study, as many as 42% of patients with nociceptive axial back pain met diagnostic criteria for FM. [52] Further, FM-like symptoms frequently occur in patients with RA, OA, and regional musculoskeletal pain, and the degree of these FMlike symptoms predicts pain intensity and degree of disability in these patients. [53] [54] [55] [56] In studies of OA and RA, 11% of patients with OA and 15% of patients with RA also had FM. [57, 58] Other classifications of chronic pain Traditionally, classification of chronic pain has been based on signs, symptoms, body location, or information on structural pathology (e.g. musculoskeletal, visceral, ischemic, chronic regional pain syndrome, etc.) rather than on underlying mechanism(s). While such classifications may be essential for a definitive diagnosis and coding, they may also group conditions with different neurobiological and/or psychosocial mechanisms and may not aid the selection of appropriate therapy. Musculoskeletal pain, for example, affects bones, muscles, ligaments, tendons, and nerves, and can be localized or widespread. This classification includes predominantly nociceptive conditions such as RA and OA but also includes neuropathic conditions and FM, which is the prototypical sensory hypersensitivity condition. Visceral pain arises from internal organs but is usually perceived in somatic tissues of the body wall that receive the same sensory innervation as an internal organ. Examples of this classification include chronic pancreatitis, prostatitis, and endometriosis. Although some of these conditions are predominantly nociceptive in nature and respond to NSAIDs, many represent a mixed pain condition. [3] Ischemic pain is defined as pain associated with insufficient blood flow due to obstruction, injury, or trauma. This classification of pain is present in conditions such as peripheral arterial disease and can progress from predominantly nociceptive in nature to having a significant neuropathic component. [59] Complex regional pain syndrome (CRPS) has been viewed as predominantly neuropathic in nature but patients with CRPS often have inflammatory nociceptive and sensory hypersensitivity mechanisms along with autonomic and immune components. [31, 60] Pain is not a simple biologic sensory phenomenon For many patients the success of therapy depends on recognition by both the patient and clinician that pain is more than a sensory experience. Pain is an output of the brain and not a simple estimation of the magnitude of sensory input. Many factors influence the severity of experienced pain, including an individual's genetics, comorbid medical conditions, prior history, current psychological state, and socioeconomic circumstances. These factors also affect how patients react to pain and respond to treatment. [61] Although chronic pain can contribute to the development of depression, anxiety, stress, and sleep disorders, these factors exhibit a bi-directional relationship with pain and their presence can lower pain thresholds, influence perception, and increase the risk of developing chronic pain. [62] [63] [64] [65] [66] [67] [68] Even basic steps to assess and address an individual's psychological and social factors can significantly increase the likelihood of treatment success. This requires an individualized treatment approach that shifts from predominantly biomedical strategies (i.e. additional testing or dose escalation due to poor response) to a more biopsychosocial perspective with greater focus on patient expectations of treatment, self-management, and referrals for coordinated multidisciplinary and interdisciplinary care when appropriate. This shift may be especially important for the successful management of patients with 'high-impact chronic pain' who, arguably, represent the greatest challenge for clinicians. [9] Important elements of the appropriate assessment of patients with chronic pain
There is a considerable degree of alignment among many condition-specific treatment guidelines with respect to the assessment of patients with chronic pain. They include a few simple and structured questions to establish the severity, location, duration, and likely causes of pain as well as questions related to patient health status, medical history, comorbid illnesses, prior and current medications, and family and social history. [69] The importance of the physical exam cannot be overestimated as it can reveal muscle stretch reflex changes and key sensory features such as allodynia, myofascial trigger points, patterns of referred pain, and weak or inhibited muscles. It can also guide the need for non-pharmacologic interventions such as physical and occupational therapy or mind-body techniques. Disease-specific diagnostic criteria such as those for OA or FM simplify identification of pain characteristics and treatment decisions for those individual conditions, and their broad utilization in everyday practice is recommended. [70, 71] The overwhelming majority of guidelines also share recommendations regarding (1) the utility of properly identifying pain type(s), pathophysiology, and mechanisms to guide treatment selection and (2) the assessment and management of an individual's psychosocial characteristics, including expectations of treatment (Table 1) . However, these elements are not always part of the assessment and management approach in clinical practice and are, therefore, discussed in greater detail below.
Evaluating the types of pain potentially contributing to the individual experience
As noted, chronic pain can persist after the apparent cause of the pain has resolved or, in some cases, in the absence of a discernable cause. This underscores the importance of evaluating the pain itself, in terms of its potential neurobiological mechanisms or types of pathophysiology, since various treatments are designed to target specific neurobiological and/or psychosocial mechanisms (see section below on selecting pharmacological treatment). Clinicians can use a few simple steps to identify the broad type(s) of pain that may be present in a particular patient.
The ways in which individuals describe and experience their pain (Table 2) can be used to help identify the pain types present as they tend to differ among nociceptive pain (sore, throbbing, dull, tender, aching, cramping), neuropathic pain (hot, burning, electric shock, stabbing, painful cold, tingling, prickling, pins and needles, numbness), and sensory hypersensitivity (widespread and/or associated with mood disturbance, cognitive dysfunction, or general hypersensitivity to sensory input such as bright lights, loud noises, or smells). [1, 35, 37, 41, [80] [81] [82] [83] In addition, hyperalgesia and allodynia are often found in patients with neuropathic pain or sensory hypersensitivity, but less so with nociceptive pain.
Pain descriptors and symptoms form the basis for several fairly general as well as disease-specific measures developed and validated to help assess the type(s) of pain in an individual with chronic pain. Some are sufficiently short and straightforward to be useful in the primary-care setting. For example, the 6-item IDPain ® can be used for patients with non-headache chronic pain to help distinguish between nociceptive and neuropathic pain. In a multicenter study of 586 patients with chronic pain, IDPain was shown to reliably predict a subsequent diagnoses of neuropathic pain by pain specialists. [84] Likewise, the 9-item PainDETECT can identify, with high probability, the presence of a neuropathic pain component in patients with CLBP. [49] An example of a brief, more disease specific measure, is the 2011 Fibromyalgia Survey (FS) criteria, which can detect FM-like pain with a sensitivity, accuracy, and specificity of over 90%. [53] Though specifically designed for FM, the FS is useful as a measure for the presence of sensory hypersensitivity in general. In several patient populations, it has been shown to be highly predictive of nonresponsiveness to surgical interventions intended to relieve pain and of levels of opioid consumption in the perioperative period. [85] [86] [87] Notably, the FS is predictive of nonresponse to surgery and opioid consumption at levels well below the threshold used to diagnose FM. [85] [86] [87] The use of brief, simple instruments described above, or other currently available validated tools, can help determine which types of pain are present and play a key role in informing treatment decisions. (For a more extended discussion of disease-specific measures see [69] .)
Evaluating psychosocial aspects of chronic pain
Patients' self-report of pain location and intensity, while important, is insufficient in and of itself to fully understand how they experience pain and to inform an effective treatment strategy. Clinicians also need to gain an understanding of psychosocial risk factors and the impact of pain on the patient's function, attitude, mood, sleep, and interaction with others. [69] The initial psychosocial assessment need not be complex or time-consuming. Ideally, however, it should be conducted on every individual presenting with chronic pain. Even a single question for each of these impact domains can help differentiate among patients reporting similar pain intensity, help establish individual treatment goals, and point to additional therapeutic approaches that may contribute to overall treatment success.
An example of a brief screening tool that asks these important questions is the Brief Psychosocial Screening: ACT-UP approach. [61] It contains five simple questions to assess how pain affects patient Activity, how patients Cope with their pain, how patients Think about their pain, how pain Upsets their mood, and how pain affects their interaction with People.
The results of the initial screening can inform the need for more in-depth patient assessment. For example, individuals reporting significant effects on mood may require more detailed assessments of anxiety and depression using validated disease-specific tools or referral to a mental health professional. Likewise, patients reporting marked impact on function may require a more in-depth assessment of their functioning either by the provider or referral for physical or occupational therapy for evaluation. Patients reporting disturbed sleep may benefit from further assessment of their insomnia. Patients with poor coping skills may think that their pain will never get better leading to an exaggerated perception of and reaction to pain, a persistent focus on pain, and feelings of hopelessness and despair; a phenomenon known as pain catastrophizing. Pain catastrophizing, along with depression and anxiety, has been identified as an important predictor of poor treatment outcomes. Therefore, it is critical that these elements be properly assessed before the initiation of treatment so appropriate pharmacological and non-pharmacological therapies can be utilized. We describe this in more detail below.
Selection of treatments for chronic pain
Currently, pharmacotherapy is the most commonly utilized approach to chronic pain management. As discussed, however, pain is more than a biological phenomenon and a treatment plan should include both pharmacological and nonpharmacological therapies to address both the physical and psychosocial elements of chronic pain. Unfortunately, nonpharmacological treatments are often underutilized. Many factors influence treatment decisions in patients with chronic pain including cost of treatment, access to treatment, local regulations, and public policy. Ideally, however, treatment of patients with chronic pain should primarily be based on the underlying types of pain present and the psychosocial profile of the patient. These two elements are described here in more detail.
Selecting pharmacologic treatment based on the type(s) of pain pathophysiology
There is broad agreement that the classes of pharmacotherapy recommended to treat specific types of chronic pain should be based on pathophysiology whenever possible (Figure 2) .
For conditions that are predominantly nociceptive in nature due to ongoing tissue damage or inflammation (e.g. arthritis), NSAIDs or acetaminophen are recommended and may be used in combination with corticosteroids, biologics, or disease-modifying agents for the treatment of the underlying For predominantly neuropathic conditions and for sensory hypersensitivity, recommended first-line treatments include antiepileptic drugs, such as the α2δ ligands pregabalin and gabapentin, and serotonin-norepinephrine reuptake inhibitors such as duloxetine. [44, 89, 90] NSAIDs are not recommended in these instances as they have not shown efficacy against pain that is non-nociceptive in nature.
As described previously, one should not assume that a patient's pain experience has only one type of pathophysiology, particularly in patients with conditions traditionally viewed as nociceptive or inflammatory (i.e. CLBP, OA, RA, and possibly headache). Other types of pain may develop in such patients secondary to the persistent nociceptive input or may represent an independent comorbidity. For example, up to 40% of patients with CLBP and about 20% of patients with OA may have a significant neuropathic or sensory hypersensitivity component that is not likely to respond to medications that treat nociceptive pain. [49, 51] Similarly, chronic nociceptive input may contribute to the pain of a patient with a sensory hypersensitivity condition such as FM and such patients will likely feel more pain than would be expected based on the magnitude of nociceptive input.
Many patients with chronic pain have more than one type of pain pathophysiology and are likely to be partial responders, at best, to treatments that target only a single type. These patients will often require a multimodal analgesic approach including pharmacological and non-pharmacological therapies to achieve adequate pain relief. Unfortunately, there are few controlled studies evaluating combination pharmacotherapy or a combination of pharmacological and nonpharmacological treatments in patients with chronic pain. However, identifying candidates who would benefit from multimodal therapy and optimizing their treatment accordingly may shorten time to adequate pain relief and may allow the clinician to avoid the inappropriate utilization of opioids in some cases.
Considerations for the trial of opioid analgesics
Opinions are mixed regarding the relative risk to benefit ratio of opioid analgesics for chronic pain, primarily because of the significantly higher risks for misuse, abuse, addiction, diversion, overdose, and death compared with other analgesics. Moreover, there is an absence of long-term data regarding the effectiveness on reducing pain, improving physical and emotional functioning, and safety of opioids, though the same concern can be raised in regard to other analgesic treatments. Due to the unique risks, however, greater caution must be exercised when considering initiating opioid therapy or prescribing it as part of an ongoing medication regimen. [14, 27, 91, 92] Recent treatment guidelines, pain medicine thought leaders, the National Pain Strategy, the FDA, and the CDC agree that opioids may be medically appropriate and safe for acute pain and for selected patients with chronic pain when such pain cannot be adequately managed with other methods. In fact, the FDA has recently updated the indication for extended release (ER) opioids to read: '. . .only for patients with pain severe enough to require daily, around-the-clock, long-term treatment and for whom alternative treatment options are inadequate.' Thus, a thorough review of a patient's medical history is required to verify that they have failed to respond to, or could not tolerate, an adequate trial of the recommended first-line non-opioid medications and appropriate non-pharmacologic therapies before an opioid analgesic is considered. [93] [94] [95] In addition, both the FDA and CDC agree that opioid-naïve patients, who meet the requirements above, should be first prescribed immediate release opioids. Further, if it is deemed necessary to prescribe an ER opioid, a lower dose should be selected for opioid-naïve compared with opioid-tolerant patients. [95] Patients are considered opioid-tolerant if they have been taking, for ≥1 week, at least 60 mg of morphine daily, at least 30 mg of oral oxycodone daily, at least 8 mg of oral hydromorphone daily, or an equianalgesic dose of another opioid. [95] Moreover, if a patient is started on opioid therapy (or any therapy for that matter), the impact of the treatment on pain and physical and emotional functioning, as well as any adverse events, should be routinely monitored and used as the basis for decisions regarding continuation, modification, or termination of treatment.
A recent survey of clinical practice in the United States, however, does not appear to reflect some of the recommendations described above. Based on national claims data from March 2008 to February 2012, 42-52% of patients with pDPN, FM, or arthritis were prescribed opioids as part of a first-line treatment, likely immediately following a trial of an over-thecounter NSAID (IMS data on file 2012). Factors contributing to high opioid prescribing rates may include (1) the perception that they are an 'easy' choice (i.e. they are thought to relieve various types of pain thereby eliminating the need to consider pain pathophysiology); (2) relatively greater access to opioids and formulary availability of generic opioids compared with non-pharmacologic therapies or non-opioid analgesics; and (3) an underestimation of the risks associated with significant dose escalation of opioids when used as prescribed, and the potential for prescription opioid abuse and diversion. In some cases, even when a patient is identified as being at 'high risk' with respect to opioid treatment, there is limited implementation of recommended risk-mitigation strategies. [96, 97] In view of the challenges of predicting, with any degree of certainty, who will become a problematic user, a decision to prescribe an opioid analgesic should trigger the implementation of a set of risk management principles and strategies. [98] These principles include careful evaluation and documentation of a patient's risk for opioid abuse and aberrant behaviors (including misuse, abuse, addiction, and diversion); regular assessment of efficacy, tolerability, and aberrant behaviors; and defining specific clinical procedures should abuse, addiction, or both become evident (Figure 3 ). These risk management approaches are described in greater detail elsewhere. [72, 75, 93, 99, 100] It should be noted, however, that a 'trial' of opioid medication implies an understanding between patient and physician that they are not committing to indefinite or long-term opioid use. If no significant analgesia or functional improvement (within the context of patient comorbidities and functional limitations)
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After deciding on an agent, consider an abuse-deterrent formulation if available. is achieved within a specified period of weeks to months, or if adverse effects appear or persist despite careful dose adjustment and titration, opioid analgesics should be slowly tapered down and discontinued. [101] Finally, emerging data suggest that long-term opioid use may be particularly inappropriate in some patients with sensory hypersensitivity conditions such as FM due to the unique pathophysiologic characteristics of these conditions. [28, 102] Opioid use in this patient population may cause paradoxical CNS changes increasing central and peripheral sensitization manifested by pain amplification. [28] Because FM and related disorders are viewed as syndromes of central pain amplification, patients may be at a higher risk for developing tolerance to opioids and/or, hypothetically, opioid-induced hyperalgesia. [28, 103] In addition, anxiety and mood disorders are common comorbidities in patients with FM but are also known risk factors for nonmedical use of opioids. [104] Conversely, potential adverse effects of opioid use such as cognitive impairment, increased irritability, depressed mood, disturbed sleep, fatigue, and sedation are also potential clinical concerns in patients with FM. [105, 106] Similarly, greater caution is called for when considering opioids for the treatment of mixed pain conditions where the contribution of sensory hypersensitivity may be significant, such as patients with CLBP or headache disorder. [27] In this subset of patients, opioid initiation or continuation should be avoided.
Ultimately, the goal in patients with chronic pain is to optimize non-pharmacologic therapy and appropriate nonopioid medications as part of an initial comprehensive treatment approach targeting specific pathophysiologic changes and psychological aspects of pain. This type of structured approach may help clinicians avoid potential pitfalls resulting from inappropriate prescribing of opioids and should be viewed as a fundamental part of responsible opioid prescribing since it may lead to a reduction in the number of patients with chronic pain who are exposed to opioid analgesics and their associated risks. Reducing the amount of prescription opioids in circulation (i.e. unfinished prescriptions poorly monitored and left in unsecure locations within the home) will help in reducing the risk to non-patients (i.e. family members, spouses, friends, recreational users, and substance abusers). Thus, the decision to prescribe an opioid analgesic for the treatment of any patient with chronic pain may not be made lightly and, once it is made, the risk reduction strategies described above and in Figure 3 should be followed consistently.
Non-pharmacologic treatment(s) for chronic pain
Non-pharmacologic intervention(s) should be an integral part of a comprehensive treatment approach and should be tailored to the patients' needs as identified by the clinician. Such interventions include self-help and self-management educational materials, psychological therapies, physical therapies, complementary and alternative medicine (CAM), family education, vocational counseling, and combinations of these. [23, 107] Clearly, in some primary-care settings clinicians may not have access to any or all of the therapies listed above. However, treating patients with chronic pain with a purely pharmacological approach often leads to poor analgesic response, little functional improvement, and both patient and clinician frustration. We recommend, therefore, that clinicians work to identify available networks, potential collaborators, and opportunities for referral in order to expand their, and their patients', access to non-pharmacological therapies. Moreover, significant others, when appropriate, should be educated and included as allies.
Examples of psychological interventions are cognitive-behavior therapy (CBT), relaxation training, hypnosis, and biofeedback. The benefits of CBT for individuals with chronic pain are supported by the greatest amount of research evidence. [108, 109] The goal of CBT is to decrease maladaptive thoughts, help patients develop a greater sense of control, and reduce pain catastrophizing patterns of thinking and behavior. [110] Some people with chronic pain fear that movement and exercise will increase their pain or even result in paralysis. However, fear of pain or injury related to exercise is one of the strongest predictors of disability for people with CLBP; about two-thirds of patients who avoid activity they are capable of, do so because they believe that they might (re)injure their back. [111] CBT directly targets these fears by discussion and in vivo performance of feared activities. Coping skills training is a specific type of CBT that focuses on developing skills to help patients better express themselves and manage their stress and pain through group therapy and relaxation techniques. [112] [113] [114] The known impact of pain on sleep may trigger a conversation about sleep hygiene, behavioral modification(s), selecting a pain treatment that does not further disrupt sleep, and ultimately, a consideration of a sleep aid. Since long-term benzodiazepine use is associated with a potential for serious adverse effects such as dependence and overdose, clinicians should carefully weigh the risks and benefits of different classes of hypnotics and/or refer the patient to a sleep disorder specialist to help select sleep aids with the lowest risk of adverse outcomes. [115, 116] Finally, the marked impact of pain on function or physical activities may trigger a referral for physical or occupational therapy. The intent of rehabilitative therapy is to restore functions that may have been impacted by pain including walking, stretching, posture, endurance, and flexibility. CAM includes practices such as massage therapy, spinal manipulation, meditation, breathing exercises, guided imagery, yoga, and acupuncture. [117] Other treatments for chronic pain Though oral agents are the cornerstone of pharmacologic therapy for chronic pain their use may be limited in certain patients, particularly the elderly. [118] Topical therapies have shown efficacy against chronic pain and offer several advantages over systemic medications including the requirement for a lower total systemic daily dose, site-specific drug delivery, the potential to avoid first-pass metabolism, and fewer major drug interactions and systemic side effects. [118] [119] [120] Nonselective NSAIDs, for example, have been formulated as patches and topical gel solutions for the treatment of predominantly nociceptive pain conditions such as OA, whereas lidocaine and capsaicin have been formulated as patches for the treatment of predominantly neuropathic pain conditions such as pDPN.
In some patients, interventional pain procedures, neuromodulation, or surgery may be beneficial if the etiology of pain is clearly established and if the pain cannot be adequately managed by less invasive optimized therapy. Even though no more than 40-60% of patients with refractory neuropathic pain obtain lasting, albeit partial, relief with most interventional measures, these measures can be viewed as part of a more comprehensive approach that also includes pharmacologic and non-pharmacologic treatments. [121] Disease management approach to pain care
The National Pain Strategy and current guidelines for the management of chronic pain recommend a better collaborative, multidisciplinary approach in the primary-care setting that integrates psychological services and patient education to supplement pharmacological therapies or interventional pain management techniques. [7] To succeed, the care model must shift from the current fragmented, fee-for-service approach to one based on better incentives for pain prevention (primary, secondary, and tertiary) and on collaborative care along the continuum of the pain experience at all levels and settings of care. [9] Establishing a multidisciplinary team (including the primarycare physician, nurse practitioners/physician assistants, physical therapists, pharmacists, dieticians, social workers, psychologists, clinical and occupational pharmacologists, and neurologists) may be a luxury in some settings but it is the goal to strive toward for the management of patients with chronic pain. [122] Indeed, collaborative care models for the management of pain have been developed that stress an integration of care between the primary-care physician, the patient, and the pain specialist in order to stratify patients and develop personalized evidencebased treatment approaches based on risk factors and comorbidities present. [123, 124] A collaborative treatment approach would foster communication between patients and clinicians enabling establishment of realistic treatment goals and expectations and helping patients become more involved in their own care.
The value of documenting pain and its impact
Appropriate data need to be systematically collected and captured to effectively monitor changes in pain characteristics, treatment impact, maintenance of effects, and costs at the systems level. While such data are often collected in specialty pain clinics and secondary/tertiary referral centers, data on pain severity, impact on function, mood and sleep, and pain type and pathophysiology are rarely documented in the primary-care setting in part because there are no simple EMR modules available to support such data collection. Efforts to develop and validate such modules, compatible with currently available EMR systems, are currently ongoing. [125] Such a detailed record would improve patient-clinician dialogue and help patients better understand their specific pain. This would allow patients to experience a greater level of engagement in their care that may lead to better selfmanagement practices. Additionally, clinicians would be able to better identify subtle or sudden changes that could call for more in-depth assessments or referral to specialists. At the systems level, the use of such EMR module would provide access to information on the number of patients with chronic pain within the system and their demographics, medical history, comorbidities, concomitant medications, treatment(s) for chronic pain, adherence to guidelines, duration of therapy, and health-care utilization and costs. Changes in therapeutic approaches could be correlated with patient outcomes and health-care costs to develop more efficient algorithms, assess impact of special interventions such as patient and/or physician educational programs, identify and address gaps in clinical practice, and evaluate overall best practices.
The importance of detailed documentation is highlighted by the fact that management of chronic pain tends to be palliative and rehabilitative in nature rather than curative. Thus, in addition to their primary-care physician, the patient may see a variety of providers over the course of many years and a detailed, readily available patient record is extremely helpful in maintaining treatment continuity.
Conclusions and recommendations
We have reviewed several aspects of appropriate assessment and management of individuals with chronic pain that are recognized in current treatment guidelines but are not consistently addressed or implemented, particularly in the primary-care setting. By adopting a number of straightforward principles and using the practical approaches described in this manuscript, primary-care clinicians and other health-care providers should be able to improve the care of their patients and reduce the incidence of adverse effects. These principles are summarized below.
Because chronic pain is a biopsychosocial phenomenon and not purely a biological one, clinicians must consider a patient's history, comorbid conditions, and psychological, socioeconomic, and contextual factors when developing a treatment plan.
A critical first step is to conduct a thorough, focused physical exam to establish both the potential cause of pain and the likely pathophysiologic type(s) of pain present in a particular patient (Table 3) . Brief validated questionnaires and screening tools are available to assist the clinician in this assessment. Clinicians should use their assessment of psychosocial factors and pathophysiologic pain type(s) to develop an individualized treatment plan incorporating non-pharmacologic therapy and appropriate first-line, non-opioid pain medications. Clinicians should set realistic patient-specific treatment goals with continual monitoring of the treatment effects on pain, function, mood, sleep, along with adverse effects. With any intervention, lack of improvement in pain and function, loss of effect over time, the appearance of significant adverse events, or inability to establish the cause and type of pain may be a reason for treatment change or discontinuation and/or referral to a pain specialist.
For patients who have not achieved acceptable levels of pain relief from appropriate non-pharmacologic therapy and first-line non-opioid pharmacologic medications during an adequate trial, clinicians may consider a brief trial of an opioid analgesic unless contraindicated (e.g. due to patient risk for misuse, abuse, addiction or diversion, or due to medical comorbidity) and unless the individual is not expected to benefit based on the likely type of pain pathophysiology present (e.g. sensory hypersensitivity). Clinicians should universally apply a set of risk management principles and strategies developed to support appropriate opioid prescribing (Figure 3) , including treatment discontinuation when warranted (e.g. if significant benefits are not observed within a few weeks of treatment). Clinicians should be aware of the correlation between higher opioid doses and the likelihood of serious adverse outcomes such as respiratory depression and death even in those using opioids as prescribed. Clinicians should be cautious of prescribing opioids in combination with drugs such as benzodiazepines and in patients with significant comorbid psychiatric disorders.
A multidisciplinary, collaborative approach to the management of chronic pain should be implemented whenever possible and to the fullest extent possible. Such an approach may include integrating pharmacotherapy with patient education, non-pharmacologic interventions such as physical and occupational therapy, behavioral health interventions such as CBT, counseling, and relaxation training, as well as acupuncture, and aerobic exercise. In certain cases, interventional pain procedures and neuromodulation may also be considered if the pain cannot be adequately managed by less invasive, optimized therapy.
All pain assessments and pain management decisions should be documented, preferably in an EMR, to facilitate individual patient monitoring over time and to enable tracking changes in pain prevalence, impact, treatment, and costs over time at the systems level.
It is important to acknowledge that implementation of these principles will require an upfront investment of time and effort on the part of the primary-care provider, including additional training, changes in workflow, and technological advances, among others. We believe, however, that the introduction of even one or some of the above approaches into the everyday practice may improve clinical outcomes and increase patient satisfaction, enhance efficiency throughout the treatment process, and in the long run may help decrease morbidity and disability and lower the costs associated with the treatment of chronic pain.
